Feedback loops link odor and pheromone signaling with reproduction.
Pheromones can have profound effects on reproductive physiology and behavior in mammals. To investigate the neural circuits underlying these effects, we used a genetic transneuronal tracer to identify neurons that synapse with GnRH (LHRH) neurons, the key regulators of reproduction. We then asked whether the connected neurons are presynaptic or postsynaptic to GnRH neurons and analyzed their responses to chemosensory cues. Surprisingly, these experiments indicate that GnRH neurons receive pheromone signals from both odor and pheromone relays in the brain and may also receive common odor signals. Moreover, feedback loops are evident whereby GnRH neurons could influence both odor and pheromone processing. Remarkably, approximately 800 GnRH neurons communicate with approximately 50,000 neurons in 53 functionally diverse brain areas, with some connections exhibiting sexual dimorphism. These studies reveal a complex interplay between reproduction and other functions in which GnRH neurons appear to integrate information from multiple sources and modulate a variety of brain functions.